Is “failure to rescue” derived from administrative data in England a nurse sensitive patient safety indicator for surgical care? Observational study by Griffiths, P et al.
Failure to Rescue 
 1 
Title Page 
Is “failure to rescue” derived from administrative data in England a nurse sensitive 
patient safety indicator for surgical care? Observational study 
 
Peter Griffiths  
Simon Jones2 
Alex Bottle3 
1 Faculty of Health Sciences, University of Southampton peter.griffiths@soton.ac.uk 
Room E4015, Building 67 
Highfield Campus 
SO17 1BJ 
+44(0)2380597877 
 
2. Dr Foster Intelligence, London 
3. Dr Foster Unit, Imperial College, London  
 
This is a pre-print version of a paper accepted for publication in the International Journal 
of Nursing Studies.   
Failure to Rescue 
 2 
Is “failure to rescue” derived from administrative data in England a nurse sensitive 
patient safety indicator for surgical care? Observational study 
Abstract 
Background: ‘Failure to rescue’ - death after a treatable complication - is used as a 
nursing sensitive quality indicator in the USA. It is associated with the size of the nursing 
workforce relative to patient load, for example patient to nurse ratio, although 
assessments of nurse sensitivity have not previously considered other staff groups. This 
study aims to assess the potential to derive failure to rescue and a proxy measure, based 
on long length of stay, from English hospital administrative data. By exploring change in 
coding practice over time and measuring associations between failure to rescue and 
factors including staffing, we assess whether these are useful nurse sensitive indicators. 
Design:  Cross sectional observational study of routinely collected administrative data.  
Participants: Discharge data from 66,100,672 surgical admissions to 146 general acute 
hospital trusts in England (1997 to 2009). 
Results:  Median percentage of surgical admissions with at least one secondary diagnosis 
recorded increased from 26% in 1997/8 to 40% in 2008/9. Regression analyses showed 
that mortality based failure to rescue was significantly associated (p<0.05) with several 
hospital characteristics previously associated with quality, including staffing levels. 
Lower rates of failure to rescue were associated with a greater number of nurses per bed 
and doctors per bed in a bivariate analysis.  Higher total clinically qualified staffing 
(doctors + nurses) per bed and a higher number of doctors relative to the number of 
nurses were both associated with lower mortality based failure to rescue in the fully 
adjusted analysis (p<0.05); however, the extended stay based measure showed the 
opposite relationship.  
Conclusion: Failure to rescue can be derived from English administrative data and may 
be a valid quality indicator. This is the first study to assess the association between failure 
to rescue and medical staffing. The suggestion that it is particularly sensitive to nursing is 
not clearly supported, nor is the suggestion that the number of patients with an extended 
hospital stay is a good proxy.  
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What is known 
• The rate of failure to rescue (death of a hospital patient after a treatable complication), 
derived from routine administrative data, is recognized and used as a nurse sensitive 
patient safety indicator by the United States   
• Sensitivity to nursing is supported by its association with nurse staffing levels, but 
medical staffing has not previously been studied 
• The validity of the indicator outside the US has been questioned 
What this paper adds 
• Failure to rescue can be derived from English hospital data 
• Failure to rescue is associated with the number of doctors and nurses per bed 
• The higher proportion of doctors in the workforce, the lower the rate of failure to rescue 
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Introduction 
‘Failure to rescue’ refers to the death of a hospital patient after a treatable complication (Silber 
et al., 1992). The rate of failure to rescue, derived from routine administrative data, is recognized 
and used as patient safety indicator by the United States  (US) Agency for Healthcare Research 
and Quality (PSI 4, now renamed “Death among Surgical Inpatients with Serious Treatable 
Complications” (Agency for Healthcare Research and Quality, 2007). It holds the promise of 
being more sensitive to the quality of care in a hospital than either conventional mortality or 
complication rates (Silber et al., 2007). Failure to rescue has been identified as being particularly 
sensitive to the quality of nursing (Clarke and Aiken, 2003) and endorsed as a nurse sensitive 
quality measure (National Quality Forum, 2004) but it has not been widely used or reported 
outside North America. In this paper we assess the feasibility of deriving failure to rescue 
indicators for surgical patients from English hospital administrative data, which have previously 
been assessed as unsuitable for the purpose, primarily because secondary diagnoses are not 
sufficiently well recorded (McKee et al., 1999). We also assess the relationship between failure 
to rescue and a number of markers of hospital quality including staging by both nurses and 
physicians. 
 
Mortality rates are widely used to indicate the quality of care in hospitals, but variation in 
mortality is largely due to factors unrelated to hospital care (Mant, 2001). Rates must be adjusted 
to reflect differences in the underlying risk of the population that is treated if valid comparisons 
are to be made between hospitals (Iezzoni, 1997). However, different risk adjustment models 
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give different estimates of individual risk of death and identify different hospitals as performing 
outside normal limits (Iezzoni, 1997).  Failure to rescue is proposed as an alternative, or 
complementary, indicator. It is hypothesized that  the ability of a hospital to successfully treat 
(rescue) a patient who suffers a complication is strongly related to the quality of care provided, 
whereas the occurrence of the complication is more closely related to the patient’s underlying 
risk (Silber et al., 1995). Because failure to rescue indicators consider only patients who have 
developed a serious but treatable complication, they offer a partial solution to the problems of 
risk adjustment, because the population is more homogenous and the underlying risk of death is 
less variable, since all patients included in the denominator are severely ill (McDonald et al., 
2007, Silber et al., 2007, Silber et al., 1995). There is empirical evidence that failure to rescue 
rates are more closely associated with hospital characteristics including nurse staffing levels and 
less influenced by patient characteristics than either complications or mortality (Silber et al., 
2007, Silber et al., 1995, Silber et al., 1995). 
 
The potential significance of this measure is reflected in recent reports and research into 
responses to deteriorating patients in acute care that emphasise the numerous potential points of 
failure prior to initiating appropriate intervention including: 
• not taking observations 
• not recording observations 
• not recognising early signs of deterioration  
• not communicating observations (Clarke, 2004, Luettel et al., 2007) 
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Because of the role of nurses in early identification of deterioration, failure to rescue has been 
widely advocated as a nursing sensitive outcome indicator in hospitals (Clarke and Aiken, 2003, 
Griffiths et al., 2008, Naylor, 2007), because observation is compromised when staffing is not 
adequate. An association between low levels of nurse staffing and high levels of failure to rescue 
is supported by meta-analysis of observational studies. The increased odds of failure to rescue is 
estimated as 16% per additional patient per nurse (Kane et al., 2007). Other characteristics which 
have been associated with hospital quality, such as nursing skill mix, hospital size and teaching 
status (Aiken et al., 2002, Hartz et al., 1989, Jarman et al., 1999) have also been associated with 
lower rates of failure to rescue (Aiken et al., 2002, Silber et al., 2007) but numbers of doctors, an 
important part of the hospital staff in many countries outside the USA, have not been widely 
studied, even though doctors too have a role in surveillance and the medical response to 
deterioration is also likely to be an important determinant of outcome and higher medical staffing 
levels have also been associated with mortality (Bond et al., 1999, Jarman et al., 1999) . 
 
Because the indicators need to identify a group of patients who experience particular 
complications, the validity of such indicators can be compromised if coding of secondary 
diagnoses in the administrative data set is poor. In the absence of codes to indicate diagnoses that 
are present on admission, the indicators also rely on complex exclusion rules in order to 
eliminate pre-existing comorbidity. Because of the difficulty doing this for medical cases 
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(Horwitz et al., 2007, Moriarty et al., 2010), use of the indicators has generally been 
recommended for surgical cases only. 
 
The under recording of secondary diagnoses in administrative databases is a known issue. 
Previously, McKee et al  reported that English hospital data from 1996/7 and 1997/8 were 
unsuitable for deriving failure to rescue measures, primarily because of low rates of coding 
(McKee et al., 1999). Doubts about both the accuracy and completeness of coding have 
continued to be raised in the UK and other countries (Casez et al., 2010, Leibson et al., 2008, 
Williams and Mann, 2002). Although a recent systematic review suggested improvements and 
overall acceptable accuracy for coding in the UK, studies revealed substantial variation between 
hospitals and have mainly focused on the primary diagnosis / procedure (Burns et al., 2011). 
 
While classic studies of failure to rescue have looked at mortality in a sub group of patients  
presumed to have treatable suffered complications (e.g.Aiken et al., 2002, Silber et al., 2007) an 
alternative has been proposed. The alternative approach, is predicated on the recognition that 
death is not the only possible result of a “failure” to rescue. If failure to rescue results in serious 
deterioration that in turn leads to extended hospital stay, then stays that fall well outside the norm 
can be used as a proxy indicator of failure to rescue. This has previously been used on UK data 
(Rafferty et al., 2007). 
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Thus this study is an exploratory study that aims to assess the potential for deriving failure to 
rescue indicators and a proxy measure, based on exceptionally long length of stay, from English 
hospital administrative data by exploring change in coding practice over time and measuring 
associations between failure to rescue and factors that suggest how the indicator will perform as 
a quality measure. These factors include the association between failure to rescue and depth of 
coding (number of complications recorded) and staffing by doctors, nurses and support workers.  
METHODS 
Our assessment is based on the approaches undertaken by McKee et al and Silber et al (2007). 
Specifically we consider: 
• Whether coding of secondary diagnoses has increased since the previous 
assessment (McKee et al., 1999) – indicating improved potential for deriving 
mortality based failure to rescue indicators 
• Whether failure to rescue rates are associated with coding practices (rates of 
secondary diagnostic coding and rates of complications coded)  in order to 
determine potential for bias due to variation in depth of coding between hospitals 
• Whether failure to rescue rates correlate from year to year, indicating that it is a 
relatively stable property, as would be expected if rates are reliable indicators of a 
property of the  hospital 
• Whether failure to rescue is associated with the Hospital Standardised Mortality 
Rate (HSMR)(Jarman et al., 1999) – to assess whether there are plausible 
associations with other recognised mortality indicators and whether failure to 
rescue indicators give additional information 
• Whether FTR rates are (relatively) invariant with age (McKee et al., 1999) in 
order to identify the need for additional risk adjustment. 
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• Whether rates are associated with hospital factors that are generally supported as 
linked to quality of care (e.g. nurse staffing levels, teaching status of hospital) – to 
assess the validity of the claim that the indicator reflects some dimension of 
underlying ‘quality’ and the potential sensitivity to nursing. 
We use the AHRQ definition, now renamed “Death among Surgical Inpatients with Serious 
Treatable Complications”. We refer to this as FTR-A. This indicator counts deaths among a 
subset of surgical patients experiencing certain complications likely to occur after admission, 
including renal failure, venous thromboembolism, health care acquired infection, haemorrhage 
and gastrointestinal ulceration  (Agency for Healthcare Research and Quality, 2007). Exclusion 
rules aim to reduce the chances of including diagnoses that were present on admission.  The 
AHRQ specification defines eligible surgical admissions and uses ICD-9 diagnostic codes to 
identify complications. As there is large variation in day surgery rates across the country, which 
are not necessarily related to case mix, we included day cases in our data to ensure comparable 
populations. The National Health Service (NHS) uses ICD10 codes and its own specific data 
dictionary. We mapped the AHRQ specification onto the NHS data dictionary 
(http://www.datadictionary.nhs.uk/) and the ICD-9 codes for complications to ICD-10 codes by 
inspection of the ICD-10 codebook (V2 including updates to end of 2009). We supplemented our 
1CD-9 to ICD-10 mapping by an inspection of codes generated by an automated translation from 
ICD-9 to ICD-10. We did not rely on the automated translation exclusively because of known 
issues with such mapping (Schulz et al., 1998). See supplemental material for detail of the 
mappings and final specification. 
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We defined a ‘long stay’ based indicator (FTR-L) based on all patients with abnormally long 
hospital stays, an approach previously taken in England (Rafferty et al., 2007). Here, failure to 
rescue cases were any patients with in-patient hospital stays longer than the 75th percentile for 
that patient’s Healthcare Resource Group (HRG).  HRGs are standard groupings of clinically 
similar treatments or sets of patients that use common levels of healthcare resource, similar to 
Diagnosis Related Groups (DRG). HRGs were assigned using the NHS HRG classifications 
(v3.5).  
 
We used bivariate correlations and multiple Poisson regression models to determine associations 
between FTR rates and quality related organisational factors (validation variables). Because 
failure to rescue has been identified as an indicator of the adequacy of the nursing workforce 
based on both logical argument and empirical data (Clarke and Aiken, 2003, Kane et al., 2007) 
we hypothesised that a valid failure to rescue indicator would be related to nurse staffing levels.  
However, hospital safety is not influenced solely by nurse staffing, and studies which have been 
used to establish failure to rescue as nurse sensitive have not considered the impact of staffing by 
other professional groups.  An analysis of associations between organisational factors and 
mortality in UK hospitals found that mortality was related to the number of doctors but not the 
number of registered nurses (Jarman et al., 1999), which opens up the possibility that a valid 
measure of failure to rescue might be more strongly influenced by medical staffing (or other 
clinical staff) than nursing. Therefore we aimed to assess the relationship between FTR rates and 
all clinical staffing. For staffing we assessed relationships between FTR rates and the numbers of 
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registered nurses doctors (physicians) and support staff per bed. In the UK, NHS hospital doctors 
of all grades are employees of the hospital, in contrast to some other countries such as the USA 
where senior doctors are generally independent practitioners. The number of doctors in the 
workforce therefore includes both training grade qualified medical practitioners (junior doctors / 
residents) and fully qualified specialists (consultants / attending physicians).  
 
Other  factors were selected for assessment because they had been identified or suggested by 
previous studies as being associated with safety related quality of care (Aiken et al., 2002, Bond 
et al., 1999, Griffiths et al., 2009, Hartz et al., 1989, Hayes et al., 2006, Jarman et al., 1999, 
McKee et al., 1999, Silber et al., 2007) and relevant data could be obtained from readily 
available administrative data sources. We assessed relationships between failure to rescue 
teaching status of the hospital (teaching status is associated with lower rates of failure to rescue), 
nursing staff stability (a measure of staff turnover, associated with a less stable workforce and 
potentially poorer safety) and bed occupancy (high bed occupancy has been associated with 
lower levels of safety).  
We identified a number of factors outside the immediate control of the hospital that have been 
identified as significant and used in previous assessments of the link between organisational 
characteristics and mortality in England (Jarman et al., 1999). These include the number of 
community based general medical practitioners, proportion of deaths occurring in hospital, 
number of hospital discharges and location of the hospital in London. These factors are not 
necessarily related to the quality of hospital care but need to be controlled for in order to ensure 
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that the independent effects of quality related factors can be properly estimated. For example, the 
proportion of deaths outside hospital is likely to be influenced by the provision of community 
palliative care services. London is generally included as a control factor in models examining 
health services in England because it is not typical of the rest of the country in terms of the 
population and the characteristics of hospitals and other health services. We also controlled for 
percentage of patients with a failure to rescue complication, since this number will be influenced 
by the extent to which these specific secondary diagnoses are coded in a trust and therefore 
provides a control for any bias related to different coding practices [see supplemental material 
for full list of variables]. We refer to these as control variables. 
 
The dependant variable in the model was the count of the number of FTR events (numerator) 
with the number of people at risk as the denominator (a poisson rate).  The number of people at 
risk was included as an offset in the model. The independent variables were standardised as z 
scores prior to being used in the model so that model coefficients give an accurate and 
comparable indication of the relative influence of each variable on the dependent variable (FTR), 
although this does render the coefficient themselves harder to interpret. We initially entered all 
the independent validation variables in a regression model so that we could assess the 
contribution of each variable, given the value of the others. This was important in order to ensure 
that we could gain a clear picture of which validation variables FTR was related to.  For example 
nurse staffing in teaching hospitals tend to be related. Each is hypothesised to have an 
independent association with failure to rescue but this can only be properly assessed by 
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considering both variables simultaneously. Backwards stepwise regression, based on minimising 
the Bayesian Information Criterion, was used to remove variables that contributed little to the 
model (Cameron and Trivedi, 1998).  
Regression model diagnostics suggested multicollinearity because the staffing level variables 
were highly correlated with each other. For example, hospitals with more nurses per bed also 
tended to have more doctors per bed. While multicollinearity does not alter overall model 
estimates, it does lead to unstable estimation of individual regression coefficients for the 
correlated variables, meaning that it is not possible to identify their independent effects 
accurately (Farrar and Glauber, 1967). Therefore, in order to assess the impact of hospital 
staffing and the relative influence of the two staff groups previously associated with variations in 
overall mortality or failure to rescue our regression models considered total numbers of 
professionally qualified clinical staff (primarily doctors and nurses) per bed and the relative 
numbers (ratios) of each staff group to nurses in order to give an indication of the relationship 
with both staffing levels and skill mix. While not ideal, this approach is warranted based on the 
potential common mechanism of action in reducing failure to rescue from both staff groups 
(surveillance), the degree of overlap in their work, potential substitution of nurses for 
doctors(Goryakin et al., 2011) and previous research identifying skill mix (albeit in the nursing 
team) as a factor in hospital mortality. All analysis was undertaken using R 2.10.1 software. 
 
Data sources 
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To calculate failure to rescue rates, we used hospital discharge data from the National Health 
Service (NHS) Commissioning Data Sets (CDS) data from April 1997 to March 2009 to identify 
all admissions for surgical procedures to general acute National Health Service (NHS) hospitals 
in England (146 hospital trusts in 2008/9 – a trust may comprise several hospital sites). The CDS 
provides a record of admission method diagnoses, procedures, discharge dispositions and patient 
demographic details for all episodes of NHS care. We obtained the HSMR for these hospital 
trusts from health care information provider Dr Foster Intelligence who calculate rates for a 
group of diagnoses which account for 80% of all hospital deaths using a regression methodology 
to adjust for case mix  (Bottle and Aylin, 2008). We obtained HRG length of stay data from the 
same source. The Dr Foster Intelligence calculations for average length of stay do not include 
day cases, hence less than 25% of our patients experienced stays above the 25th percentile. 
Workforce data and other hospital and locality characteristics for the regression analysis were 
obtained from Dr Foster Intelligence and the NHS Information Centre (see supplemental material 
for full list of data and sources).  
Results 
Between 1997/8 and 2008/9, there were 66,100,672 eligible surgical admissions (day case and 
inpatient) of whom 442,462 (0.7%) died and 4,993,863 (7.6%) experienced a long hospital stay, 
above the 25th percentile for their HRG. The median percentage of surgical admissions with at 
least one secondary diagnosis recorded increased from 26% in year 1997/8 to 40% in 2008/9. 
Overall 2,496,356 patients (3.8%) had an eligible complication for FTR-A of whom 226,237 
died (9.1%). Overall failure to rescue rates were thus 9.1% (FTR-A) and 7.6% (FTR-L) (table 
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2). FTR rates for seem to be stable from year to year by the end of the period studied. The inter-
year correlations between rates for 2007/8 and 2008/9 for the 146 hospital trusts were high for 
both FTR indicators (FTR-A r=0.92, FTR-L r=0.94).  
 
FTR-A shows no correlation with FTR-L (r<0.1) and neither are correlated with HSMR. Neither 
of the FTR indicators are significantly correlated with coding depth (average number of all 
secondary diagnoses coded per hospital trust) but FTR-A has a small negative correlation with 
the average number of FTR complications coded (r= -0.17) and FTR-L has a medium positive 
correlation the complication rate (r=0.31). See Table 3. The rate of FTR-A increased sharply 
with age. There was a 12-fold increase in FTR-A rates from the youngest (18-39) to oldest (75+) 
age groups. FTR-L did not show a clear age related trend (Table 4).   
 
Mortality based FTR rates (FTR-A) were associated with a number of hospital characteristics 
that have been previously linked to quality (see table 5).  There were significant (p<0.05) 
bivariate associations, in the expected direction, between FTR-A and most of the validation 
variables, including both doctors and nurses per bed. In the multiple regression models, hospitals 
with more professionally qualified clinical staff per bed were associated with lower rates of 
failure to rescue. Higher bed occupancy was associated with higher rates of failure to rescue. 
However, some results ran counter to expectation. For example, a more stable nursing workforce 
was associated with higher rates of failure to rescue. While bivariate associations showed that 
more nurses were associated with lower rates of FTR-A, a higher nurse to doctor ratio was 
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associated with higher rates of failure to rescue in the multiple regression models based on total 
number of professionally qualified clinical staff per bed. FTR-L was also associated with quality 
related characteristics in some respects in regression models. For example, a more stable nursing 
workforce was associated with lower failure to rescue and higher bed occupancy was associated 
with higher levels of failure to rescue. However, again there were some unexpected findings for 
example hospitals with more professionally qualified clinical staff per bed were associated with 
higher rates of failure to rescue.  
 
 
 
DISCUSSION 
Our results point to improved coding practice in English hospital data and a relatively stable 
failure to rescue rate derived from them. We have observed several associations between failure 
to rescue and presumed markers of quality, including clinical staffing levels which have been 
previously associated with hospital mortality and failure to rescue. This suggests that the FTR-A 
indicator we derived from English data may well be a valid measure of quality. However, the 
claim that failure to rescue is specifically and particularly sensitive to nurse staffing levels is not 
supported, although we were unable to model the effects of nurse staffing and medical staffing 
simultaneously.  
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Rates of secondary coding have increased over time since McKee concluded that it was 
impossible to derive a valid mortality based failure to rescue indicator from 1996-1997 English 
data (McKee et al., 1999). This may be as a result of changing hospital funding arrangements 
whereby some complex cases (ie those with comorbidities) attract a higher rate of reimbursement 
to hospitals.  patients with  In contrast to McKee et al., (McKee et al., 1999)we found strong year 
on year correlations for both our failure to rescue rates in recent years. This suggests a degree of 
stability consistent with the rate reflecting an underlying characteristic of hospital performance. 
FTR rates were not significantly correlated with a hospital’s coding depth (average number of 
secondary diagnoses coded), which suggests an absence of systematic bias caused by coding 
practices. However, rates are correlated with the number of FTR complications that are coded. 
This may reflect residual bias or differences in case mix, which needs to be considered in any 
comparative analysis. 
 
We found several associations between the failure to rescue indicators and presumed markers of 
quality that have been demonstrated in previous work (Aiken et al., 2002, Bond et al., 1999, 
Griffiths et al., 2009, Hartz et al., 1989, Hayes et al., 2006, Jarman et al., 1999, McKee et al., 
1999, Silber et al., 2007), providing some evidence of validity. Our bivariate correlations showed 
an association between the number of nurses per bed and lower rates of failure to rescue. 
Previous US work showed that higher nurse staffing levels were associated with lower levels of 
mortality based failure to rescue and this has been the basis of the indicator being identified as 
nurse sensitive (Clarke and Aiken, 2003, National Quality Forum, 2004). However, these US 
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studies did not consider physician staffing, although other studies have identified associations 
between higher numbers of  doctors and lower risk adjusted mortality in both the US and UK 
(Bond et al., 1999, Jarman et al., 1999). Because of the staffing model of US hospitals, any 
relationship between medical staffing and outcomes in that country is likely to be confounded by 
a ‘teaching hospital’ effect, since it is these hospitals that have relatively large resident medical 
staff.  Our study is the first to look at the relationship between failure to rescue and a range of 
hospital staff groups, while controlling for this teaching hospital effect. We saw bivariate 
associations with FTR-A for both doctors per bed and nurses per bed and, in our regression 
models, higher levels of professionally qualified clinical staff (doctors plus nurses) were 
associated with lower levels of FTR-A, but a higher nurse to doctor ratio was associated with 
higher rates of failure to rescue (that is, fewer doctors relative to the number of nurses is 
associated with higher failure to rescue). This suggests that the numbers of doctors in the 
workforce might be the more significant factor and that a skill mix rich in doctors, in tandem 
with a larger overall clinical workforce, is key. Certainly these findings cast doubt on failure to 
rescue being a specifically nurse sensitive indicator and also points to a significant limitation in 
generalising findings about the relationship between the size of the nursing workforce and 
outcomes in the US to settings with different medical staffing models. 
 
However, not all the relationships observed are clearly or plausibly indicative of variations in 
quality. Although we adjusted for some organisational and system characteristics outside the 
control of the hospital (for example percentage of cases with comorbidity and level of GP 
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coverage) it seems likely that there are other confounding variables that were not accounted for 
in our models. This emphasises the need for further risk adjustment for case mix, including age 
and comorbidity.  FTR-A rates increase sharply with age. A relationship between FTR and age is 
perhaps unsurprising. Although the logic of the indicator suggests that development of the 
complication is more strongly related to underlying risk than is its successful treatment, some 
additional risk associated with age might be expected. The AHRQ risk adjustment model for 
deaths among surgical patients with treatable complications indicates that risk increases with age 
(Agency for Healthcare Research and Quality, 2011) although the most closely comparable data 
available suggest that risk increases approximately two fold, from 7% for the 18-39 age group to 
15% for the 65-75 (Agency for Healthcare Research and Quality, 2007), whereas the risk 
increases six fold across the same age groups in our sample. While the absolute rates should not 
be directly compared, due to differences in the population included in the indicators, the reason 
for this difference in age gradient warrants some further consideration. Inclusion of day cases in 
our sample may be a partial explanation. A number of low risk young patients who may not 
appear in the US indicator denominator might be included in calculating our rates. It seems likely 
that this ‘deflation’ of the indicator would affect older people less as they are less likely to have 
day surgery. However, given the profile of day surgery rates the numbers are likely to be low and 
it is possible that the difference is at least in part a result in genuine differences in outcomes 
which may be related to care quality. 
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Although FTR-L performed well in some respects, the absence of any association with the 
mortality based FTR indicator FTR-A suggests that is not acting as a proxy measure of failure to 
rescue, as originally conceived (Rafferty et al., 2007). Furthermore the rate of extended stay, 
measured by FTR-L, is potentially linked to a number of factors beyond the control of the 
hospital, such as provision of community services. Other approaches to identifying extended 
stays as ‘proxy’ for failure to rescue have been taken. Rafferty et al used median times 1.25 as 
the cut-off for extended stay, which meant that more than a third of all patients were included as 
‘cases’ in the indicator. (Rafferty et al., 2007). Our indicator included less than 8% of patients. In 
contrast, US based work has recognised prolonged lengths of stay as a composite of inefficiency 
and complications. The cut-off point for prolongation was therefore based upon the point after 
which the probability of staying longer is increased, rather than decreased as would be expected 
as the patient nears readiness for discharge (Silber et al., 2009). Importantly, this approach 
counts early deaths as ‘prolonged’, since otherwise these deaths increase the appearance of 
efficiency and quality as measured by the indicator. Typically 40% or more of patients are 
classified as experiencing ‘prolonged’ stays according to this approach (Silber et al., 2009). The 
potential significance of the prolonged stay indicator needs to be reconsidered and a composite 
measure of complications and inefficiency may have value, but we conclude that it is not a valid 
indicator of failure to rescue. While we could have formally assessed the properties of these 
alternative specifications they would be affected by similar extraneous factors and it seems 
incorrect as a matter of principle to apply the construct of failure to rescue to an indicator that 
incorporates where more than 30% of all patients have an adverse outcome that is, in fact, a 
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potentialy short delay to discharge.  Furthermore, given the initial premise of FTR indicators – 
that the occurrence of complications is primarily driven by patient level factors – such an 
indicator would require proper risk adjustment before being used as a quality measure. 
 
The absence of correlation between FTR-A and HSMR also suggests that they are measuring 
different things. As both are based on mortality rates this does seem surprising at first. However, 
HSMR comprises a ‘basket’ of patients with conditions which account for the majority of deaths 
in hospital. These are predominantly medical cases, whereas FTR-A includes a very different 
group of patients, many of whom may belong to low mortality diagnostic groups. Thus the two 
indicators are potentially complementary. 
  
A criticism that has been levelled against mortality based failure to rescue indicators is that they 
do not properly distinguish comorbidities (which exist before admission) from complications that 
develop afterwards (Horwitz et al., 2007, Moriarty et al., 2010). This issue is most significant 
when the administrative database does not include a flag to indicate which secondary diagnoses 
were present on admission. Our study was limited, as the data do not include a present on 
admission flag and we were unable to assess the accuracy of identification of complications, 
which requires case note audit. Previous research has suggested that the problem is less severe 
for surgical patients than for medical patients (Horwitz et al., 2007, Moriarty et al., 2010) and 
that hospital rankings (that is, relative assessments of quality) may be relatively unaffected by 
the inclusion of some pre-existing conditions (Mattke et al., 2004). Certainly, one claimed 
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advantage of the failure to rescue indicator over mortality rates - that it includes a relatively 
homogenous group of patients all of whom are at relatively high risk - is not lost by the inclusion 
of comorbidities. However, the distinctive significance of the measure, as an indicator of the 
hospital’s timely and appropriate response to emergent complications, is lessened. Further 
validation work involving audit of case notes is warranted in order to determine the proportion of 
cases flagged by the indicator that are true ‘failures to rescue’ from a complication that arose on 
hospital. 
Conclusions 
We conclude that there is potential to derive mortality based failure to rescue indicators for 
surgical patients from routine administrative data in England. Such indicators may offer some 
advantages over standardised mortality measures, such as HSMR, for surgical patients. Our 
FTR-A indicator, based on the AHRQ definition, is a potentially valid quality indicator which 
can complement HSMR, but like overall mortality it needs to be properly risk adjusted to 
facilitate benchmarking and comparison between hospitals. Our findings reiterate the importance 
of adequate staffing in assuring patient safety; however, failure to rescue does not appear to be a 
specifically nurse sensitive indicator.  A key element of future validation of the indicator is to 
determine its responsiveness, relative to HSMR and other risk adjusted mortality measures, to 
the successful implementation of quality improvement initiatives and interventions such as 
physiological track and trigger tools or early warning systems (Gao et al., 2007) that aim to 
reduce failure to rescue. Future work examining the relationships between hospital staffing and 
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patient safety should pay more attention to staffing of hospitals by groups other than nurses, 
including hospital doctors. 
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